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I claim: 

1 1. An optical pickup apparatus comprising: 

2 an electronically nreconf igurable diffraction grating 

3 modulating relative light intensities of at least two 

4 different diffraction forders of light diffracted by said 

5 electronically reconf a_gurable diffraction grating; 

6 delivery and focusing optics for focusing said light 

7 diffracted by said electronically reconf igurable diffraction 

8 grating into diffractive spots corresponding with each of 

9 said diffraction orders and delivering said directed light 
0 10 onto an optical st/orage medium, which light is then 
(jt 11 reflected by said/ optical storage medium; and 
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U 



12 a detector for detecting said light reflected by said 

13 optical storage ffnedium and striking said detector. 

1 2. The apparatus of claim 1, wherein: 

2 said diffraction orders comprise two diffraction orders 
\ u 3 comprising zeroth and first diffraction orders; 

s / 

y 4 said deld/very and focusing optics causes said 

5 diffractive spots corresponding with said zeroth order to 

6 partially overlap with said diffractive spots corresponding 



7 with said first order; and 

8 overlapping light from said zeroth and first 

9 diffractive /orders striking said detector is resolved into 

10 its proper orders by examining the modulation of the 

11 intensities of said overlapping light in relation to known 



12 modulation 



frequencies of said zeroth and first diffraction 
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orders by said electronically recoii£i€Hi*able diffraction 
grating . 

3. The apparatus of claim 1, wherein: 

said diffraction orders comprise more than two 
diffraction Girders, comprising zeroth and first diffraction 
orders, and at least one additional diffraction order higher 
than said zeproth and first diffraction orders. 

4. The apparatus of claim 1, wherein: 

said diffraction orders comprise more than two 
diffraction orders, comprising zeroth and first diffraction 
orders, and) at least one additional diffraction order higher 
than said zferoth and first diffraction orders; 



said d 
dif tractive 



correspondi 
>; and 



slivery and focusing optics causes said 
spots corresponding with each said diffraction 
order to pajrtially overlap with said diffractive spots 

ng with at least a diffraction order adjacent 

thereto; 

overlapping light from said more than two diffractive 
orders striking said detector is resolved into its proper 
examining the modulation of intensities of said 
g light in relation to known modulation 
frequencies of said more than two diffractive orders by said 
electronically reconf igurable diffraction grating. 
5. The apparatus of claim 1, wherein: 

said! diffraction orders comprise more than two 
diffraction orders, comprising zeroth and first diffraction 



orders by 
overlappii 
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4 orders, and at least one additj^jiaJ — diffraction order higher 

5 than said zeroth and £frst diffraction orders; 

6 said delivery and focusing optics causes said 

7 dif tractive spoi:s corresponding with each said diffraction 

8 order to part^lly overlap with said diffractive spots 

9 corresponding with at least a diffraction order adjacent 

10 thereto; anc 

11 overlapping light from said more than two diffractive 

12 orders striiking said detector is resolved into its proper 

13 orders by examining the modulation of intensities and the 

14 phase shift of said overlapping light in relation to known 

15 modulation! frequencies of said more than two diffractive 

16 orders by (said electronically reconf igurable diffraction 

17 grating. 

6. The apparatus of claim 2, wherein: 
lighi: from said zeroth order comprises content 

information from said optical storage medium; 

light from said first order comprises tracking 
information from said optical storage medium. 

7. The apparatus of claim 2, wherein: 
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liglit from said zeroth order comprises content 
information from said optical storage medium; 

light from said first order comprises content 
information from said optical storage medium; 

liight from said second order comprises tracking 
information from said optical storage medium. 
8. Th4 apparatus of claim 2, wherein: 
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light from said zeroth order^jgoffl px is^s content 
information from said optical storage medium; 

light from sairQ first order comprises tracking 
information from said optical storage medium; 

light from said second order comprises tracking 
information from said optical storage medium. 



9 . The app 
light 

information 
light 

information 
light 

information 



ratus of claim 3, wherein: 
rom said zeroth order comprises content 
from said optical storage medium; 
rom said first order comprises content 
from said optical storage medium; 
from said second order comprises tracking 
from said optical storage medium. 



10. The apparatus of claim 3, wherein: 



light 



information from said optical storage medium; 



light 
inf ormatic 
light 



from said zeroth order comprises content 



from said first order comprises tracking 
n from said optical storage medium; 
from said second order comprises tracking 
information from said optical storage medium. 
11. The apparatus of claim 4, wherein: 

light from said zeroth order comprises information 
content from said optical storage medium; 

light from said first order comprises content 
information from said optical storage medium; 

ligit from said second order comprises tracking 



inf ormat 



Lon from said optical storage medium. 
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light from said first order comprises tracking 
information from said optical storage medium; 

light from said second order comprises tracking 
information from said optical storage medium. 

13. The apparatus of claim 1, wherein: 

said electronicall/ reconf igurable diffraction grating 
comprises a reflectiopf grating. 

14. The apparatus of claim 1, wherein: 

said electronically reconf igurable diffraction grating 
comprises a transmission grating. 

15. The apparatus of claim 1, wherein: 



said apparatus reads content and tracking information 
prerecorded on said optical storage medium. 

16. The apparatus of claim 1, wherein: 

said light striking said photodetector is comprised of 
at least two individual said dif tractive orders; 

whereby each indivudual said diffractive order has 
measuring properties that comprise said intensity, said 
frequency of intensity modulation, and said phase; 

ana whereby said photodetector measures said individual 
diffractive orders by at least one of said measuring 
property . 

17. The apparatus of claim 2, wherein: 
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2 said light striking sa id^pfeotude L^c LOr is comprised of; 

3 said zero dif f ractiv^^rder with a first set of said 

4 measuring properties which comprises a first intensity, a 

5 first frequency of intensity modulation, and a first phase; 

6 and said first d^fffractive orders with a second set of said 

7 measuring properties which comprises a second intensity, a 

8 second frequency! of intensity modulation, a second phase; 

9 whereby saiid first orders may overlap with said zero 

10 order on said detector; 

11 and wherebfc said zero and first orders may be read 

12 simultaneously py said detector and differentiated by said 

13 detector by any of their individual said measuring 

14 properties. 

1 18. The apparatus of claim 2, wherein 

2 said liglit striking said photodetector is comprised of; 

3 said zero dif tractive order with a first set of said 

4 measuring properties which comprises a first intensity, a 

5 first frequency of intensity modulation, and a first phase; 

6 said first diffractive orders with a second set of said 

7 measuring properties which comprises a second intensity, a 

8 second frequency of intensity modulation, a second phase; 

9 and said second diffractive orders with a third set of said 

10 measuring properties which comprises a third intensity, a 

11 third frequency of modulation and a third phase; 



12 



wher< 



14 with said 



)y said first orders may overlap with said zero 



13 order on said detector, and said second orders may overlap 



first orders on said detector; 
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and whereby said zero,fjjcs- t - and -s econd orders may be 

said detector and differentiated by 



19. The apparatus of claim 3, wherein: 

said light/ striking said photodetector is comprised of; 
said zero diffiractive order with a first set of said 
measuring properties which comprises a first intensity, a 
first frequency of intensity modulation, and a first phase; 
and said firat diffractive orders with a second set of said 
measuring properties which comprises a second intensity, a 
second frequency of intensity modulation, a second phase; 

whereby said first orders may overlap with said zero 
order on saiH detector; 

and whereby said zero and first orders may be read 



20. The apparatus of claim 3, wherein: 

said light striking said photodetector is comprised of; 
said zero diffractive order with a first set of said 
measuring properties which comprises a first intensity, a 
first frequency of intensity modulation, and a first phase; 
said first diffractive orders with a second set of said 
measuring properties which comprises a second intensity, a 
8 second frequency of intensity modulation, a second phase; 
and said second diffractive orders with a third set of said 
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10 measuring properties which comprises"^ third intensity, a 

11 third frequency of modulation and/a third phase; 

12 whereby said first orders /may overlap with said zero 

13 order on said detector, and /aid second orders may overlap 

14 with said first orders on .said detector; 

15 and whereby said zero, first and second orders may be 

16 read simultaneously by/said detector and differentiated by 

17 said detector by any /of their individual said measuring 

18 properties 

1 21. The apparatu^ of claim 4, wherein: 

2 said light /striking said photodetector is comprised of ; 

3 said zero dif tractive order with a first set of said 

4 measuring properties which comprises a first intensity, a 

5 first frequency of intensity modulation, and a first phase; 

6 and said f#rst diffractive orders with a second set of said 

7 measuring /properties which comprises a second intensity, a 

8 second frequency of intensity modulation, a second phase; 

9 whereby said first orders may overlap with said zero 

10 order </n said detector; 

11 ^nd whereby said zero and first orders may be read 

12 simultaneously by said detector and differentiated by said 

13 detector by any of their individual said measuring 

14 properties. 

1 22/ The apparatus of claim 4, wherein: 

2 / said light striking said photodetector is comprised of; 

3 s^id zero diffractive order with a first set of said 

4 measuring properties which comprises a first intensity, a 
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5 first frequency of intensity mp^crTat ion, and a first phase; 

6 said first diffractive .peelers with a second set of said 

7 measuring propertied which comprises a second intensity, a 

8 second frequency /of intensity modulation, a second phase; 

9 and said second/dif f ractive orders with a third set of said 

10 measuring properties which comprises a third intensity, a 

11 third frequenqy of modulation and a third phase; 

12 whereby iaid first orders may overlap with said zero 

13 order on said/ detector, and said second orders may overlap 

14 with said fiijst orders on said detector; 

15 and wheireby said zero, first and second orders may be 

16 read simultaneously by said detector and differentiated by 

17 said detector by any of their individual said measuring 

18 properties. 
23. A methjod for reading an optical storage device 



comprising 
modul. 



the steps of : 

ting relative light intensities of at least two 
different diffraction orders of light diffracted by an 
electronically reconf igurable diffraction grating; 

focusing said light diffracted by said electronically 
reconf igurable diffraction grating into diffractive spots 

8 corresponding with each of said diffraction orders and 

9 delivering said directed light onto an optical storage 
10 medium, which light is then reflected by said optical 

edium; and 



storage it 



13 medium by 



detecting said light reflected by said optical storage 



a detector, 
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24. The method of claini23-r--^h^?ein : 

said diffraction orders comprise two diffraction orders 
comprising zerotm and first diffraction orders; 

said diffractive spots corresponding with said zeroth 
order partially overlaps with said diffractive spots 
corresponding with said first order; and further comprising, 
resolving overlapping light from said zeroth and first 



diffractive 
by examining 
overlapping 
frequencies 



orders by said detector into its proper orders 

the modulation of the intensities of said 
light in relation to known modulation 
of said zeroth and first diffraction orders by 
said electronically reconf igurable diffraction grating. 

25. The method of claim 23, wherein: 
said diffraction orders comprise more than two 

orders, comprising zeroth and first diffraction 
at least one additional diffraction order higher 
than said zeroth and first diffraction orders. 

26. The method of claim 23, wherein: 
iffraction orders comprise more than two 

orders, comprising zeroth and first diffraction 
at least one additional diffraction order higher 
eroth and first diffraction orders; 



diffraction 
orders, and 



said d 
diffraction 
orders, and 
than said z 



said diffractive spots corresponding with each said 



diffraction 



order partially overlap with said diffractive 
spots corresponding with at least a diffraction order 
adjacent thereto; and further comprising 
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10 resolving overlapping light frora^said more than two 

11 diffractive orders by said detector into its proper orders 

12 by examining the modulation of intensities of said 

13 overlapping light in relation/to known modulation 

14 frequencies of said more than two diffractive orders by said 

15 electronically reconf igurable diffraction grating. 

1 27. The method of clairn 23, wherein: 

2 said diffraction /orders comprise more than two 

3 diffraction orders, (Comprising zeroth and first diffraction 

4 orders, and at least one additional diffraction order higher 

5 than said zeroth and first diffraction orders; 

6 said delive/y and focusing optics causes said 

7 diffractive spots corresponding with each said diffraction 

8 order to partially overlap with said diffractive spots 

9 corresponding with at least a diffraction order adjacent 

10 thereto; and further comprising, 

11 resolving overlapping light from said more than two 

12 diffractive orders by said detector into its proper orders 

13 by examining the modulation of intensities and the phase 

14 shift d>f said overlapping light in relation to known 

15 modulation frequencies of said more than two diffractive 

16 orders by said electronically reconf igurable diffraction 

17 grafting. 

1 28./ The method of claim 24, 

2 / said light from said zeroth order comprising content 

3 information from said optical storage medium; 
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said light from said^fe^ sL uide »r comprising tracking 
information from s^Cd optical storage medium. 
29. The method^of claim 24, 

said light from said zeroth order comprising content 
information from said optical storage medium; 

said light from said first order comprising content 
information from said optical storage medium 

light from said second order comprising tracking 
n from said optical storage medium, 
ethod of claim 24, 

light from said zeroth order comprising content 



said 
inf ormatic 
30. The ir 

said 



information from said optical storage medium; 



said 
inf ormatio 

said 
inf ormatid 



said 



said 



said 
inf ormatio 



light from said first order comprising tracking 
n from said optical storage medium, 
light from said second order comprising tracking 
n from said optical storage medium. 



31. The nethod of claim 25, 



light from said zeroth order comprising content 



information from said optical storage medium; 



light from said first order comprising content 



information from said optical storage medium 



32. The nethod of claim 25, 



said 
informati 



light from said second order comprising tracking 
n from said optical storage medium. 



c^i 



light from said zeroth order comprising content 
from said optical storage medium; 
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said light from saidjjL^-3 -tr oili er comprising tracking 
information from s&ixl optical storage medium; 

said ligbff from said second order comprising tracking 
information^ from said optical storage medium. 
33. The Method of claim 26, 

saidf light from said zeroth order comprising 
information content from said optical storage medium; 

saicj light from said first order comprising content 
information from said optical storage medium; 



saic 



light from said second order comprising tracking 



information from said optical storage medium. 
34. The piethod of claim 26, 

saidl light from said zeroth order comprising content 
inf ormaticjm from said optical storage medium; 



said 



light from said first order comprising tracking 



informaticn from said optical storage medium; 

said light from said second order comprising tracking 
informatiojn from said optical storage medium. 
35. The method of claim 23, 

electronically reconf igurable diffraction grating 
a reflection grating. 



said 
comprising 
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The method of claim 23, 



said 
comprisinc 



said 



electronically reconf igurable diffraction grating 
a transmission grating. 



37. The nethod of claim 23, 



apparatus reads content and tracking information 



prerecorde^ on said optical storage medium. 
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38. The method of cl 

strikino/£aid photodetector with said light further 
comprising at least two individual said diffractive orders; 

wherelpy each indivudual said diffractive order has 



measuring 
frequency 



measuring by said photodetector of said individual 



8 diffractive orders by utilizing at least one of said 



measuring 



strik 
comprising 
said 
measuring 
frequency 
said 

8 measuring 

9 frequency 
over 



roperties comprising said intensity, said 
:>f intensity modulation, and said phase; and 



property . 



1 39. The method of claim 24, 



11 on said detector; 



ing said photodetector with said light further 

zero diffractive order with a first set of said 
properties comprising a first intensity, a first 
of intensity modulation, and a first phase; and 
first diffractive orders with a second set of said 
properties comprising a second intensity, a second 
of intensity modulation, a second phase; 
apping of said first orders with said zero order 



reading simultaneously by said detector said zero and 



13 said firs 

14 detector 

15 propertie 

1 40. The 

2 stri 

3 comprisin 



t diffractive orders and differentiating by said 
utilizing any of their individual said measuring 
s . 

method of claim 24, 

king said photodetector with said light further 
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4 said zero diffractive order with a first set of said 

5 measuring properties comprising a first intensity, a first 

6 frequency of intensity modulation/ and a first phase; and 

7 said first diffractive orders with a second set of said 

8 measuring properties comprising a second intensity, a second 

9 frequency of intensity modulation, a second phase; and 

10 said second diffractive orders with a third set of said 

11 measuring properties ^ompr is ing a third intensity, a third 
\ 12 frequency of modulation and a third phase; 

13 overlapping of said first orders with said zero order 

□ 14 on said detector,/ and overlapping of said second orders on 

in 

m 15 said detector; 

y 16 reading /simultaneously by said detector said zero 
□ 

jg 17 diffractive order, said first diffractive orders and said 

m / 

18 second diffractive orders, differentiating by said detector 

2 19 utilizing imy of their individual said measuring properties. 

jjj 1 41. The inethod of claim 25, 

y 2 striking said photodetector with said light further 

3 comprising; 

4 said zero diffractive order with a first set of said 

5 measuring properties comprising a first intensity, a first 

6 frequency of intensity modulation, and a first phase; and 

7 / said first diffractive orders with a second set of said 

8 measuring properties comprising a second intensity, a second 

9 frequency of intensity modulation, a second phase; 

10 / overlapping of said first orders with said zero order 

11 on said detector; 
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reading simultaneously by said detector said zero and 
said first diffractive orders and differentiating by said 
detector utilizing any of their individual said measuring 
properties . 

42. The method of claim 25 1/ 

striking said photod^tector with said light further 
comprising; 

said zero diffractive order with a first set of said 
measuring properties/comprising a first intensity, a first 
frequency of intensity modulation, and a first phase; and 

said first daffractive orders with a second set of said 
measuring prope/ties comprising a second intensity, a second 
frequency of ^mtensity modulation, a second phase; and 

said second diffractive orders with a third set of said 
measuring properties comprising a third intensity, a third 
frequency /of modulation and a third phase; 

overlapping of said first orders with said zero order 
on said/ detector, and overlapping of said second orders on 
said detector; 

reading simultaneously by said detector said zero 
difftactive order, said first diffractive orders and said 
second diffractive orders, differentiating by said detector 
utilizing any of their individual said measuring properties. 
43/. The method of claim 26, 

striking said photodetector with said light further 
comprising; 
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said zero diffj^erttve order > with a first set of said 
measuring properties comprising a first intensity, a first 
frequency 9^ intensity modulation, and a first phase; and 

said/ first diffractive orders with a second set of said 

8 measuring properties comprising a second intensity, a second 

9 frequency of intensity modulation, a second phase; 
overlapping of said first orders with said zero order 



on sai 



10 
11 
12 

13 said f 

14 detect 



detector; 

reading simultaneously by said detector said zero and 
Lrst diffractive orders and differentiating by said 
ox utilizing any of their individual said measuring 



15 properties. 

1 44. The method of claim 26, 

2 striking said photodetector with said light further 

3 comprising; 

4 said zero diffractive order with a first set of said 

5 measuring properties comprising a first intensity, a first 

6 frequency of intensity modulation, and a first phase; and 

7 said first diffractive orders with a second set of said 

8 measuring properties comprising a second intensity, a second 

9 frequency of intensity modulation, a second phase; and 

10 said second diffractive orders with a third set of said 

11 measuring properties comprising a third intensity, a third 

12 frequency of modulation and a third phase; 

13 overlapping of said first orders with said zero order 

14 on saip detector, and overlapping of said second orders on 

15 said detector; 
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16 reading simultaneously by s^ld detector said zero 

17 diffractive order, said first xlif fractive orders and said 

18 second diffractive orders , yflif f erentiating by said detector 

19 utilizing any of their individual said measuring properties. 

1 45. A method for detecting and interpreting light signals 

2 striking a detectmr of an optical pickup apparatus, 

3 comprising the s£eps of : 
\ 4 causing aaid light signal to strike said detector in a 

5 manner that /comprises at least two individual diffractive 

6 orders, whereby each said individual diffractive order is 
O 7 possessi/ng individual measuring properties comprising an 
On 8 intensity , an intensity modulation and a phase; 

Uj 9 / interpreting said light signal striking said detector 

□ 

=C 10 by/ reading said individual measuring properties of each said 
fp / 

s 11 individual diffractive order and extracting content or 

gj 12 (tracking information. 
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